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Program Overview
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Overall Project Objectives

We aim to address direct air capture (DAC) challenges by developing
thenext generation fiberencapsulated DAC sorbentemploying an
electrospun, solid sorbent embedded with liglikiel Nanoparticle
Organic Hybrid Materials (NOHMSs) that wilelectively reject water
while allowing facile CO, diffusion.
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Technology Background



Waterlean Solvents for COCapture
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Liquid-like Nanoparticle Organic Hybrid Materials
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Introduction of nanoparticles increases the viscosity of the system
A Need to develop novel carriers of NOHMs 5




Encapsulation of NOHM -|-PEI
for CO, Capture
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AcceleratedCO, Sorption Kinetics of
NIPEI via Increased Interfacial Area
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GasAssisted Electrospinning
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A Sheath of higepeed air promotes faster solvent evaporation
than in traditional electrospinning

A Able to utilize faster flow rates to decrease processing time
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Core-Sheath Fiber Morphology

A Coaxial electrospinning allows control of internal fiber assembly
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Direct Air Capture of CO,

Objective: To address direct air capture (DAC) challenges by developing the next
generation fiber-encapsulated DAC sorbent employing an electrospun, solid
sorbent embedded with liquid-like Nanoparticle Organic Hybrid Materials (NOHMS)
that will selectively reject water while allowing facile CO, diffusion.




Technical Approach/Project Scope

Experimental design and work plan

AQ1-Q2: Design and synthesis of NOHMs and polymers for DAC

AQ2-Q5: Fabrication of NOHM$&IM coaxial fibers and analysis

AQ2-Q5: Fabrication of NOHMs(core)rami¢sheath) nanofibers and analysis

AQ3-Q6: Fabrication ofir filtersbased on deposition of NOHMs/PIM or ceramic nanofiber
AQ4-Q7: Process modeling and TEA/LCA

Decision Points Success Criteria
Can NOHMs be synthesized for | At leastthree of the synthesized NOHMs can effectively capture
DAC? CGO, at the same levels as conventional DAC sorbents.

Can the fiberencapsulated NOHMSs| The developed fibeencapsulated NOHMs should be able to
capture CQfastef? capture CQat a rateb0% fasterthan that of NOHMs.

Can the fiberencapsulated NOHMSs| The developed fibeencapsulated NOHMs should reject at least
sorbent selectively reject water? | 30% of waterin the system.

Are fibers impregnated with The first generation of fibeencapsulated NOHMs generated fr¢
NOHMs stable for multiple cycles? this project should be stable at Ieb8tDAC cycles




Progress and Current
Status of Project
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PIM -1 based
NOHMSs electrospun fibers
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Incorporation of Amine Solvent into
PIM -1 Electrospun Fibers

Developed procedureslﬁmpa PE|
electrospin uniform

PIM-1 composite fibers
at high flow rate

Able to incorporate
amine sorbents, both
tethered (i.e., NOHMS) 1
and untethered (free

polymers) NITEPA TEPA

O um 10 pm

Morphology showi$at
fibers with 515 um
width and 2:1.5 pm
thickness
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